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cells can serve as neural stem cells giving rise to both glia and
neurons. We conducted an immunolabeling based mutant screen
for defects in the pattern of Glial fibrillary acidic protein (Gfap,
astroglial marker) labeling. Mutations in the kinesin motor
protein, eg5, lead to larger and increased number of Gfap+
astroglia cells in the subventricular zones of the spinal cord and
brain. Eg5 is a plus-end directed microtubule motor protein, and
is required for efficient spindle formation in Xenopus laevis.
Currently, we are characterizing eg5 expression in zebrafish and
directly testing the requirement of eg5 for radial glial cell
proliferation. In the CNS, eg5 expression is primarily localized
to the subventricular zone in the spinal cord, but more
widespread in the brain. We are using double and triple labeling
approaches to determine what specific progenitor cells in
addition to radial glial cells express eg5. We are also conducting
cell proliferation assays to directly test the role of Eg5 on
progenitor cell division. We hypothesize that eg5 is an
important regulator of neural stem cell proliferation during
CNS development and may prove to be a useful candidate for
glial derived tumor therapies.
doi:10.1016/j.ydbio.2007.03.155
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Sonic hedgehog signaling promotes cell cycle progression
and consequently causes epidermis dysplasia of the
zebrafish embryos
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Constitutive expression of sonic hedgehog (shh) signaling
pathway is pivotal to development of basal cell carcinomas
(BCC). To examine in vivo the effect of excess shh signaling,
we generated the transgenic line Tg(k18:shh:RFP) that over-
expresses SHH restrictively in the epidermis. We fused an
upstream 2.9-kb keratin 18 promoter with SHH coding region
and in frame with a red fluorescent protein (RFP) reporter. By
5 days post-fertilization, many epidermal lesions were easily
observed, including epidermolysis bullosa around the eyes and
at the basement of the pectoral fins. Skin histology revealed that
embryos derived from Tg(k18:shh:RFP) displayed highly N/C
ratio and pleomorphic nuclears. We also dissected the
angiogenic patterns of the embryos which were derived from
Tg(k18:shh:RFP)×Tg(fli-1:GFP), and found that many new
blood vessels were observed at many epidermolysis bullosa
sites around the eyes. These observations strongly suggested
that the epidermal lesions on Tg(k18:shh:RFP) were dysplasia.
Moreover, we stained the embryos with various monoclonal
antibodies to further analyze the signaling pathways underlying
epidermolysis bullosa. Our data revealed that over-expression
of shh signaling led to the up-regulation of the amount of
PCNA-, Cyclin D1-, and c-myc-positive cells. On the basis of
these findings, we suggest that shh signaling promotes cell cycle
progression and consequently causes epidermis dysplasia of the
zebrafish embryos. We believe that Tg(k18:shh:RFP) fish
should be an excellent experimental animal for analyzing the
molecular mechanisms of BCC.
doi:10.1016/j.ydbio.2007.03.156
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Uncoupled precursor cell cycle exit and differentiation
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The pituitary has been an excellent model organ to study
early organogenesis and its relation to cell differentiation. In
particular, most insight was obtained through analysis of trans-
cription factors that direct early organogenesis such as the
homeobox factors Pitx1 and Pitx2, as well as the lim-
homeofactors Lhx3 and Lhx4. Pituitary cell differentiation is
controlled by factors such as Prop1 and Pit1 involved in
differentiation of three lineages, SF1 for the gonadotroph
lineage and Tpit for the two POMC lineages. It is often believed
that differentiation signals (or transcription factors driving
differentiation) constitute the major trigger for cell cycle exit of
proliferating precursor cells during development. We have taken
advantage of the spatial and temporal separation between
proliferating and differentiated cells within the developing
anterior pituitary to identify a population of non-cycling
precursor cells that are marked by expression of specific cell
cycle regulatory proteins. Gene knockout of the regulator of
precursor cycle exit leads to early (e12–e17.5) hyperplasia
because of precursor accumulation but this does not preclude
cell differentiation into different lineages. Conversely, the
blockade of differentiation for the two POMC lineages observed
in Tpit−/− mice leads to accumulation of undifferentiated non-
cycling precursors that have alternate cell fate choices. Taken
collectively, the data indicate that, during normal pituitary
development, precursor cell cycle exit is controlled indepen-
dently of differentiation.
doi:10.1016/j.ydbio.2007.03.157
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Identification and characterization of epithelial stem cells in
the apical bud of the mouse mandibular incisor
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Mouse incisor grows continuously throughout life. Several
studies suggest that this is due to epithelial stem cells located
330 ABSTRACTS / Developmental Biology 306 (2007) 329–332
within the apical bud, an epithelial protrusion at the apical end
of the mouse incisor. However, little is known about the definite
existence and exact location of the epithelial stem cells within
the apical bud. The present study was conducted to confirm the
existence and location of the epithelial stem cells within the
apical bud of the mouse mandibular incisor. Bromodeoxyur-
idine (BrdU) labeling was performed at E 14, E 18, PN 1, and
PN 5 after BrdU injection at E 10 in order to localize labe-
retaining cells (LRC; slow-cycling cells) in the mandibular
incisor. LRCs were found in the stellate reticulum layer of the
apical bud. Real time PCR was performed on cells of the apical
bud dissected from the mouse mandibular incisor in order to
confirm the definite existence of epithelial stem cells within the
apical bud. Expression of well-known stem cell markers such as
CD133, CD34, ABCG2, Sca-1, SSEA-1, Bmi-1, and c-kit was
examined. The mouse mandibular incisor was analyzed via
single and double immunohistochemistry to co-localize the
LRC with stem cell markers listed above. Taken together, these
results suggest that epithelial stem cells are located in the stel-
late reticulum layer of the apical bud of the mouse mandibular
incisor.
doi:10.1016/j.ydbio.2007.03.158
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Adult mammalian brain contains small populations of neu-
ronal progenitors (NP) in the hippocampus and in the subven-
tricular zone that can proliferate and produce new neurons and
glia. Reduced neurogenesis may contribute to a functional
decline of hippocampus in ageing and ageing-related patholo-
gies, e.g. amyloidosis-b in Down syndrome and Alzheimer's
disease.We compared proliferation of NP in the granular layer of
the dentate gyrus in hippocampus of control and APP-transgenic
mice that develop amyloidosis-b, and ex vivo after NP isolation
from brains. The APP transgene was detected by PCR. Amyloid-
b was shown with Ab 4G8. Proliferating cells in situ (mice aged
1, 3, 6, 12 and 18 months) and in NP culture (from 3- and 9-
month-old mice) were immunodetected by Ab Ki67 and by the
BrdU incorporation test. The tested brain areas were evaluated
with ImageJ morphometric software. We found similar numbers
of proliferating NP in control and transgenic mice aged up to
6 months. The numbers of proliferating NP in control mice aged
12 and 18 months were reduced, however, transgenic mice–that
at this age developed amyloidosis-b in hippocampus–had higher
numbers of proliferating NP than age-matched controls. The
numbers of cells immunodetected with Abs Ki67 and anti BrdU
in tissue were similar (the correlation coefficient 0.96). In culture
proliferation of NP isolated from adult brain was not dependent
on the age of donor and stages of amyloidosis-b. The results
show that the APP transgene does not affect proliferation of NP,
and suggest that the pre-programmed ability of NP to proliferate
is modified by age- or disease-affected brain environments.
Supported by NYS OMRDD.
doi:10.1016/j.ydbio.2007.03.159
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Increases or decreases of glucocorticoids in fetal brain can be
detrimental. Previously we evidenced that prenatal corticoster-
one forwards the migration of cerebellar granule neurons,
enhances dendritic growth of Purkinje neurons (PN), increases
the nuclear area and decreases the development of Nissl bodies.
The aim of the present study was to examine, in early-aged rats
(postnatal 12), the influences of prenatal corticosterone exposure
(prenatal days 17–19) on the nucleolus and AgNOR, both in
Purkinje and granule neurons. The experimental group showed
decreased cell density and thickness of the proliferative external
granule layer. The PN of that group presented an increased
percentage of cells (25%) with 2 or more nucleolus, of irregular
sizes, while the control group exhibited only one large nucleolus.
These results corroborate the early arrest of proliferation of the
external granule neurons, which impact the development of the
PN, cells that in the experimental group require more trans-
cription, translation and/or protein synthesis than in the normal
conditions of development. The possibility of apoptotic death
should be excluded. We suggest that prenatal glucocorticoids
alter the trajectory of Purkinje neurons development soon after
birth. Supported by DGAPA, PAPIME PE200405.
doi:10.1016/j.ydbio.2007.03.160
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Dynamics of neuroepithelial cell proliferation in the
developing chick optic tectum
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Analyses of variability of neuroepithelial cell proliferation
were performed as a function of cephalic–caudal and dorsal–
ventral axes during the entire proliferative period of the
developing chick optic tectum. Spatial coordinates of every
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